BHARAT HEAVY ELECTRICALSLTD., Enquiry No. :
CORPORATE R&D DIVISION Date:
H#” VIKAS NAGAR, HYDERABAD-500093 (INDIA)
PURCHASE SECTION TECHNICAL SECTION
PHONE 0091 40 2377 8474 PHONE: 0091 40 2388 2334
FAX 0091 40 2377 6320 Fax 0091 40 23776320
Mr. P.K. Kakkar Contact: Mr. S.Rengarajan or Dr A. Bhoomaiah
pkkakkar @bhelrnd.co.in E-mail: srenga@bhernd.co.in or bhooma@bhelrnd.co.in

SPECIFICATION CUM COMPLIANCE CERTIFICATION FOR GROUNDING & EARTHING SYSTEM

Important

1. Vendor must submit complete information against clauses No 9.0 and 10.0 The offer meeting this clause would only be processed.

2. The offer and all documents enclosed with offer should be in English language only.

3. BHEL reserves the right to verify the information submitted by the vendor. The offer with false/ incorrect/incomplete information may be rejected.
4. Vendor shall sign and stamp all sheets

6. Revised technical bid may be necessary should the specification needs up gradation/ modification on technical scrutiny.

7. Vendor must respond to all points in the specification.

ADDRESSOF THE SUPPLIER : ADDRESS OF THE INDIAN AGENT :
TELEPHONE NOS.: TELEPHONE NOS.:

FAX NOS.: FAX NOS.:

CONTACT PERSON: CONTACT PERSON:

E-MAIL ADDRESS: E-MAIL ADDRESS:

16 Aug,2009

SPEC.NO.
G&E:09:01/01

SCOPE: Execution of grounding & earthing system for the UHV test laboratory as per the specification given below.

Serial No. SYSTEM REQUIREMENT ACTION REQUIRED OFFERED BY VENDOR

Requirement of the grounding system: The function of the grounding system is to provide
a path for the fault current that is generatedtdube abnormal voltage rise in the ground

1.0 return path during impulse or power frequency fagi that can occuin a high voltage test  Vendor to note
hall. It is a transient voltage and must be grodnde

Responsibility: It is a special work with electrical engineeriragkground.. The
responsibility of making the required groundingteys rests on the vendor, however, the

““'vendor can approach the indenter for any techhisigis. Vendor to confirm

DEVIATIONS
(IF ANY, ELSE PRINT NONE)

REMARK S(Only on deviations)
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Serial No. SYSTEM REQUIREMENT ACTION REQUIRED OFFERED BY VENDOR

Resistivity of soil: Geological survey of India has made a detailedesunf the earth Vendor to consider

1.0 resistance at the site. The soil up to a depfhroétre can be considered as a single layel asan input
an average resistivity value 80 ohm-metre. parameter.
Dimensions: Dimensions of all the materials used for the granmdystem are given in the

2.0 enclosed drawings. The dimensional tolerancessaperathe market standards. Vendor to note

Parts of the grounding system: The grounding system must consist of two partsi)i&
ground mat for the return current to flow bacltte source, also to provide a uniform
reference potential and to maintain an almost umifeoltage by distributing the fault current
uniformly and ii) A ground electrode system to sémelfault current from the ground mat i
the true ground.

Vendor to note

Details of ground electrode system: The ground electrode system consists of a number of
vertical electrodes (25 copper and 15 Gl piped)ateinterconnected electrically by mean

3.1 4 copper grid ( Refer 4.0), formerd by brazinghe Bround electrode system should cover an Vendor tonote
area as indicated iBwg.309S& TUHV1000

Array of vertical electrodes: The optimum number of vertical electrodes is adigeas 40
3.2 with a given spacing between adjusantelectrodeb@sn in Dwg 309S& TUHV1000. Vendor to note

Details of individual vertical electrode: The individual vertical electrode is a standard
available pipe. 25tubes are of copper and thelfeate class 'C' Gl pipes as indicate®wg.
No. 309S & TUHV1010. Length of pipes = 6 m ( +/- 0.2 m). OD = 50 mn -5 mm),
thickness =5 to 6 mm. as availble in market (eans metres in length . mm means
millimeter ). Out of the total length, up to a lémgf 5m , the pipe is burried into the natural
soil. Each pipe should have 10 mm holes on fowssad 90° and at an intervel of half metre

3.3/in the buried portion of 5 meters lenging.309S8 TUHV1012 & 309S& TUHV1013 . Vender to conform
However at any given horizontal plane only onke Isbould be provided. It means that the
position of holes must be staggered for a distah®25 m from one side to next side. These
holes shall be used for wetting the soil with watke copper pipe must be galvanized by hot
dip galvanizing up to a length of 5 m.

Method of burying individual electrodes: Each pipe has to be driven vertically into ground
by means of a power hammer or by an equivalent amcdl force. In order to make the
driving easy, initially, a vertical bore of abou hm up to a depth of 5 m shall be made in the
ground. Subsequently, the grounding electrodedbs triven. At the end of the process, the
lower flange which is brazed or welded to the eaitpipe ( Ref 3.7) is in line with the natural

34 soil. This level is 0.5 metres below the presetinahsoil level The contact of the side of
the pipewith the ground ismost important so that the required contact resistanceis
maintained. Water may be used during driving. In case a recket after 4 m, the driving
may be stopped. In case the rock bed is availafméda depth of 4 m, the electrode is taken
out and driven nearby. However no such rock béalisd during the soil investigation made
by Geological Survey of India.

Vendor to conform

DEVIATIONS
(IF ANY, ELSE PRINT NONE)

REMARK S(Only on deviations)
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SYSTEM REQUIREMENT ACTION REQUIRED

Position of copper Grid: A copper grid has to be laid at a level of 0.5etoty the existing

3.5 natural soil and brazed to the vertial electroblesremoval of soil up to 0.5 m and refiiling| Vendor to conform

will be the scope of BHEL.

Flangesfor connection between vertical electrode and bottom copper grid/ top copper

floor mat: There are three flanges, which are to be weldedel to each copppipe. One

is at the top for connection purposes. The bottomis at a place which is 5m from bottom

end of the pipe. The centre one is at a distanes $o match the copper floor mat .as Show{}endor to conform
in Dwg.309S& TUHV1010. Similarly Gl pipes will have only two flanges one5m from the

bottom end of the pipe and other at top for conae¢Dwg.309S& TUHV1012

& 309S& TUHV1013)

Flange details: The shape and dimensions of flange are indidatdt drawing . At the
centre a hole of about 51 mm diameter is madeatdhhg vertical electrode can be inserted.
The fitting is exact so that the flange can be kephny position and movement by a human

3.7 hand is possible. The center hole must have a efamfat the top and bottom so that Vendor to conform

welding of flange with the pipe is possible. aséatkd inDwg.309S& TUHV1012.

Flange connection: Further, the flange has two holes suitable fomh2 dia bolt to connect
two copper strips of 50x3mm which are extenderhfthe copper grid They are bolted to
the flange with bronze bolts before brazing. Thdace of the flange must be painted with

3.8 black tar or any epoxy paint or covered with M- seethat the MS to copper joint should rowendor to conform

be exposed to moisturor copper pipesasimilar copper flangesshall beused No
epoxy coatingisrequired isrequired for copper to copper joints. Details of individual
componets are given bwg.309S& TUHV1011

OFFERED BY VENDOR

3.8

DEVIATIONS
(IF ANY, ELSE PRINT NONE)

REMARK S(Only on deviations)
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DEVIATIONS

Serial No. SYSTEM REQUIREMENT ACTION REQUIRED OFFERED BY VENDOR
(IF ANY, ELSE PRINT NONE)

REMARK S(Only on deviations)

Checking of resistance of individual electrode after insertion in to the ground: Every
individual electrode is subjected to earth restaneasurements by the standard three
terminal method. The resistance of each electrags be less or equal to 9 Ohms. In case the
resistance value is very high the gaps betweesutiace and the ground around the vertical
electrode (pipe) is treated bgntonite soil. This test has to be done in presence of the
indenter and approval of the indenter has to bentalefore further progress. Also, the total
resistance of the entire system after interconmedty copper grid has to be done by the thr%een dor to conform
terminal method and the resistance value mustdsedieequal to 1 Ohm. Caluculated
resistance value of for total system as per the IBH#iESign is less than 1ohm and the final
resistance value as mentioned above has to bevadtiitence, vendor can gothrough

BHEL drawings and acertain the resistance of total system ( ground electrode system)

as1 Ohm before quoting . The measuring equipment will be arrnged by vendor

3.9

Ccopper grid of ground electrode system: The interconnecting copper grid, which is
connecting all the vertical electrodes( pipesinale up of 50 X 3 mm rectangular copper flat
(normal electrical gradeas indicated iDwg 309S& TUHV1000.The flat is laid in the
natural soil (0.5 m level)on its side but not anatige. Each length of 24 m is done by a single
roll without joints. In case joint has to be madlely one joint is permissible subject to the

310 approval of the indenter at the time of formatiah.cross joints are made as lap joints “Si”g\/endor to conform
silver-copper brazing alloy with minimum 40 % silv& brazing torch can be used for this
purpose. The brazing alloy should melt into ligaidl fill up the joining surfaces of copper.
Before brazing surface of copper should be cleaigrdemery paper and cleaned with
acetone to remove any dirt, oil or greasy coa$so, the copper grid isbrazed to theinner
wall structure at every 5 m inervel

Formation of copper floor mat: The copper mat is made up of expanded copper afesh

thickness 2 mmwith an expansion factor of 5 to 5.5 as indicatewg309S& TUHV1100.

This must be available in roles. These roles cthetotal test bay area of 24x24amd

control cubicle of 4.5x9nThemat is laid at around 350 mm below the finished floaele

and brazed to the middle flange of the verticattedele(pipe) with a suitable copper braZir‘gVendor to conform
The brazing material shall have the same elect@aductivity as that of copper. The brazing

of two adjacent rolls are effected by laying a 18r% x 3mm central copper strip and brazing

of edges of copper mesh with central strips héietdone at every 100 mm as indicated in

Dwg 309S& TUHV1100.

4.

o

Interconnection between copper floor mat to vertical pipe: The middle flange of the
vertical electrode which is at a level of aro®3@mm below the finished floor is used for
this purposeThere are four holes of 10 mm dia at&@ made in the flang&hen copper
5.0 strips of 12.5x3 mm and a length of at least 500arerbrazed to flange at one end and the Vendor to conform
strips are laid over the concrete surface. Themtbgh is laid over it and brazing has to be
done at every 100 mm as indicate®ing 309S& TUHV1100.
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Serial No.

6.0

7.0

8.0

8.

[

9.0

10.0

SYSTEM REQUIREMENT ACTION REQUIRED OFFERED BY VENDOR

Earth pit: Each pipe is terminated in earth pit with an ofggnend made in the floor as

shown inDwg 309S& TUHV 1200 The purpose of this pit is to approach the topgiefor

ground connectionAlso, it is possible to fill the pipe with water gwat the individual

resistance of the pipe is reduced. At the top@fpih a metal ( Mild steel 5mm thick) cove Vendor to conform
provided to avoid any foreign particles, enterimga the pipe and pit. The cover must be

painted to avoid rust.

Laying of control cables: The control cables are laid inside metal pipeh Wiix termination
at both sending end in control cubicle as well tieaHV equipment. The metal pipe is vendor to note
brazed to the grounding system at both ends. Shiader BHEL's scope..

DRAWINGS enclosed: 309S& TUHV1000, 309S& TUHV1010, 309S& TUHV1011,
309S& TUHV1012, 309S& TUHV1013, 309S& TUHV1100 & 309S& TUHV1200 Vendor tonote

Vendor shall submit ageneral breakup for materials,Drilling, Driving pipes, laying
copper mat & copper mesh,Welding, Brazing, Fabrication, pits preparartion, resistance

; Vendor to conform
measurement, and execution cost Etc.

Working Requirement: This work has to be done after the raise of fatind of the
building above the natural soil level and duringotion of the columns so that no interference
of this work with the main civil work . Some paftthe grounding i.e. driving vertical

) ) Vendor hasto note
electrodes and laying of copper grid (Ground eteletrsystem) has to be done before the Iloorand accept this
concreting. Laying of Copper floor mat and intemecting of floor mat with metal side wall dause
should be done during the concreting of floor. Veedor must coordinate and integrate his
work with the main civil contractor. Also this woklas to go along with civil work which is
expected to be executed around Jan, 2010.

Qualification of vendor/sub vendor: The vendor should have a knowledge and experience

in the area of grounding: earthingpreparation for HV laboratories and or vendor teged

with state Electricity Board for substation worklveie preferred . Supporting documents in Vendor to conform
this regard shall be submitted.

DEVIATIONS
(IF ANY, ELSE PRINT NONE)

REMARK S(Only on deviations)
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FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN mm)
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FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN mm)

| IT MUST NOT BE USED DIRECTLY OR INDIRECTLY IN ANY WAY DETRIMENTAL TO THE INTEREST OF THE COMPANY.
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BHEL Enquiry No 350990561 for Grounding & Earthing System

Enquiry No. 350990561 Dt 16/11/2009 Due on 03/12/2009 for Execution of
Grounding and Earthing for UHV Laboratory along with material as per
specifications.

Commercial Terms & Conditions:

1.

Payment Terms — Please refer loading factors for indigenous purchases
attached to this enquiry. Advance payments will attract interest and
BG as detailed.

. EMD and Security Deposit : This purchase order will be issued as

Works Contract and hence both EMD and Security Deposit will be
applicable. EMD of Rs 1.0 lakh has to be deposited along with the offer
and SD of Rs 1 lakh plus 7.5% of the amount exceeding Rs 10 lakhs
would have to be deposited by the successful bidder.

3. Price variation clause(PVC):

LME copper grade A prices in USD per Tonne were;

01.10.09 - $ 6081 03.09.09 -$ 5971
15.10.09 -$ 6076 17.09.09 - $ 6095
30.10.09 -$6570 28.09.09 - $ 6490
Average - $6286.77 Average - $ 6164.15
for Oct 09 for Sep 09

PVC prices will be calculated as per following formula

Price quoted / as per PO for X  Average LME copper grade A price
each component for the previous month of delivery

Average LME copper grade A
Price for the month of offer

4. a) Vendors may seek prorata payment for both supply of material and

erection of the system.

b) In such cases, progressive payments will be released based on
certification of stage wise work completion.

c) Detailed BOM with price of each component has to furnished in the
offer to avail of prorata payment.

5. Prices should be valid for 90 days from tender opening date.

6. Delivery :The job is expected to be completed approximately by

April 2010.





